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Dental hygienists work—related musculoskeletal
symptoms and factor analysis

Sae Rom Park' - Youn Soo Shim’ - Sang Hee Jung

]Dept, of Dentistry, Chung—Ang University Hospital
gDept_ of Dental Hygiene, Cheung Ju University College of health Sciences
Dept, of Dental Hygiene, Gangneung Yeongdong College

ABSTRACT

Objectives . This research was conducted to find the subjective symptoms of musculoskeletal system for
main jobs and job posture,

Methods : A survey was conducted from September 15, 2011 to October 7, 2011 and 357 dental hygienists
were responded, The survey was consisted of the working environment and medical equipments,
psycho—social characteristics, health habits and education, job posture, subjective symptoms of
musculoskeletal system pain, and so on,

Results : In the survey on the frequency of job posture of dental hygienists by jobs, said they cast down
or tilt their head by 15 degrees or more or twist or bend their back, The result of the analysis on the
subjective symptoms of musculoskeletal system by main job showed that they experienced a pain in neck,
shoulder, and back, although the order differed, The order of subjective symptoms of musculoskeletal
system for casting down or turning head by 15 degrees or more, twisting or bending back, having shoulders
not parallel to the ground, sitting at the end of a chair, and supporting the whole body with one leg or
pressing on a pedal for treatment was from the shoulders to the neck to the back, The order of subjective
symptoms of musculoskeletal system for having arms too far from the body or hunching for treatment and
bending wrists inward or outward for treatment was from the shoulders to the back to the neck,
Conclusions : Due to the characteristics of the job which requires one to have a proper view of a patient's
oral cavity, most of the postures included casting down of head or bending of back, Therefore a
development of new postures is needed to replace the existing job postures which pressure the musculoskeletal
system, And shift rotation can be used as a preventive measure,(J Korean Soc Dent Hyg 2012;12(4):685—693)
Key words . main job of dental hygienist,, musculoskeletal system illness
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Table 1. Incorrect posture
posture 1 posture 2 posture 3
H f Both shoul
ead bend forword Waist round or bend ot ' shoulder
over 15 degree or round aren't balanced
posture 4 posture 5 posture 6 posture 7

Force to sustain the body
with one leg or undertaking
Startpedaling to treatment

Straddle on chair

Eighty—two body into the body
falls or is umcheuryeo treatment

Procedures are ruffled up, bend
your wrist too
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3.1, STPCHARIS] kROl EA

ALGAFS Z 3570 ARL 161~165m7} 142
(40.11%) 0.2 7} oyl AFS 46~50kgo] 1437
(40.06%) 0.2 714 wWoltt, AFHAEAG A A|ALF

Table 2. General features

Zeo] 1~3 1207%4(33,9%) 0. & 7}
L 7ol 15275 (42.94%) 0|

(50.28%) 22 7H¢ Wtk &
H(68.08%) 2.2 714 wokn g
o] 145'4(40.96%) 2.2 7}%

2ol

T8
=
o

2 == 21~504
Wokeh, Aol A HHE
Tk 287(81.07%),

EEolth 567

(15.82%), 1A Ath 117(3.11%) °| itk

Variables Contents N %

165K 28 7.91

Height 156-10 101 28,53

161-165 142 40,11

General 166> 83 23.45
features 45< 45 12,71
Weight 46-50 143 40,4

51-55 98 27.68

06> 68 19,21

24< 137 38.7

Age 25-29 155 43.79

30> 62 17.51

1< 49 13.84

Work experience 1-3 120 33.90

4-6 93 26,27

7> 92 25.99

General hospitals 150 42,37

Types of hospitals Dental hospitals 92 14,69

Dentist’ s offices 152 42.94

The features Implant surgery 63 17.80
Related Main job Orthodontics 64 18,08
to duties General procedure 178 50,28
Reception & consultation 49 13.84

8< 39 11,02

Working time(hr) 8-9 241 68.08

9> 74 20,90

20< 125 35.31

The average number of patient 21-50 145 40,96

51> 84 23,73

20< 1 3.11

Repeated motion 21-50 56 15,82

51> 287 81,07

Endure 131 37.01

Measrews Pain Change the posture 211 59.60

stop working & rest 12 3.39

Health habit Exercise Yes 62 62
No 292 292

Right position Yes 109 30,79

No 244 68,93




Table 3. Frequency of exposure of posture at work depending on a the types of the main job N(%)
variables posture 1 posture 2  posture 3 posture 4 posture 5 posture 6 posture 7
oral maxillofacial 43 42 42 17 32 13 18
surgery(n=61) (70.49) (68.85) (68.85) (27.87) (52.46) (21,31) (29.51)
orthodontics 45 41 33 20 32 15 16
(n=59) (76.27) (69.49) (55.93) (33.9) (54.24) (25.42) (27.12)
general 137 116 100 60 90 37 27
(n=166) (82.53) (69.88) (60.24) (36.14) (54.22) (22.29) (16.27)
reception & 28 27 25 19 15 4 5
consultation(n=40) (70) (67.5) (62.5) (47.5) (87.5) (10) (12.5)
total(=326) 253 226 200 116 169 69 66
ARGTN 2R ZF B2 Aols AHS v 3.3, TQAISE OZAA| KIZESA
=1 ko3 2} 5

o7t 2117(59.6)0] HivkE AA|8kGaL, =, ) AnTEz 23 1229 oo EHo| 9oty tEogt

F4 & olgich, Waol FHH LFS ohA) gt AZAO 27

£l
20273(82.49%) 0 2 dttE AASGL. 20 AR g ]
MR AE3tHs 109%(30.79%), 1EA] Falck= ol 69.64%,  55.36% <=o|th @ATC A

O 1.
= 3 T
o
24474(68.93%) ©]%th(Table 2). ol 79%, E 58%, BlE] 56% 2:o|gith uro] Ao
| | ol7) 70.39%, = 64.47%, 32| 56.58% <=o0|qlom, A
XOXIEH X o >=H
3.2. FRAETE HEMMel ==t= GAE oPIPE 1059%2 7P R0, L ghge
TaATE AYAA Y ApolE Lot s 7 Ezo Lyt B &7 58.82% B 52 94%0|¢lch
3, AT, QN AR G A olRelAE 2 q
AN w2 eE e AEoRE 2AREITH
T, wATh ek, Hedd mE sEE 15 3.4, ZRAXIME Z22AHA| XI2ZSA
oA} Lo AU EdHposturel) 7} ZH2F 70.49%, 76.27%, AHEE HT 1329 oto] Eulo] ¢lubu 2utat Akt
82.53%, 0% 7V AT (Table 3). % B34 104 109 A8 o oS BA
Table 4. Subjective musculouskeletal symptoms depending on the main job N(%)
. Neck  Shoulder Elbow Hand o (o Hip/ Knee Ankle
variables (%) (%) (%) wrist(%) Back (%) Waist (%) thigh(%) (%) Jfoot(%)
oral maxillofacial 31 39 4 26 25 40 10 24 24
surgery(n=61) (55.36) (69.64) (7.14) (46.43) (44.64) (71.43) (17.86) (42.86) (42.86)
orthodontics 29 36 2 22 15 28 10 17 23
(n=59) (58.00) (72.00) (4.00) (44.00) (30.00) (56.00) (20.00) (34.00) (46.00)
general 98 107 10 62 54 86 30 45 61
(n=166) (64.47) (70.39) (6.58) (40.79) (35.53) (56.58) (19.74) (29.61) (40.13)
recepio?, « 18 24 2 1 13 20 3 10 9
Con(su 4%)1011 (52.94) (70,59 (5.88)  (32.35)  (38.24)  (58.82) (8.82)  (29.4)  (26.47)
n=

total(=326) 176 206 18 121 107 174 53 96 117




HelE 15° o] o] AU E¥tHposturel) 9] -
ol 77} 69.59%, E 62.67%, 12|IL 32 60.83% 220
2 ot slelE EYAY R th(posture2) 9] 7
oA 72.92%, & 65.10%, ST 64.06%= postureld]
Hlsl & o #=9kaL, & o7} wietal HeYskx] o
7I&o1A  Slth(postured)®] A5 o7 76.16%,
65.70%, 52| 61.63% woltt. FYolE Aol 4AX]

I =tHpostured) 9] #- o7l
80.21%% T2 AAlEe] Hle] AY =6k, tHoR
w3t sleo] §5= =7l BTt 65.63%0|90Th 25
02 55 AYsiAU dS Fof HEgs Wil Astt
CHposture5) 9] 9 o7e] 52 77.55%= 7M¢ &
ohal, Holl 55 Ll HES A4 s 5 A ¥
AR =A Yehd= A & & ok Zo] FollA Y+
oA AY & doR =8 Al&dtHpostures)d] 7
S ool =7= F5Y H °] 79.37%, 2] 76,19%,
5 B F5& Y gk Hl&o] 71,43% 0]
ok, Ao R B8-S YR %31744 9E= WAL A
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oIl HE AAA oY) FFol 7 AlFth
(Table 5).
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Table 5. Subjective musculouskeletal symptoms depending on a posture at work N(%)

H Hi AnkI

variables Neck Shoulder  Elbow arld Back Waist |.p/ Knee neie
wrist thigh /foot

posture 1 136 151 16 88 82 132 39 72 88
(n=217) (62.67) (69.59) (7.37) (40.55) (37.79) (60.83) (17.97) (33.18) (40.55)
posture 2 125 140 14 80 77 123 37 64 82
(n=192) (65.10) (72.92) (7.29) (41.67) (40.10) (64.06) (19.27) (33.33) (42.71)
posture 3 113 131 12 75 73 106 34 66 73
(n=172) (65.70) (76.16) (6.98) (43.60) (42.44) (61.63) (19.77) (38.37) (42.44)
posture 4 63 7 4 44 35 63 17 28 40
(n=96) (65.63) (80.21) (4.17) (45.83) (36.46) (65.63) (17.71) (29.17) (41.67)
posture 5 99 114 11 63 57 93 29 56 64
(n=147) (67.35) (77.55) (7.48) (42.86) (38.78) (63.27) (19.73) (38.10) (43.54)
posture 6 45 50 5 24 26 48 16 27 36
(n=63) (71.43) (79.37) (7.94) (38.10) (41.27) (76.19) (25.40) (42.86) (57.14)
posture 7 42 47 7 27 25 43 18 23 32
(n=60) (70.00) (78.33) (11.67) (45.00) (41.67) (71.67) (30,00) (38.33) (53.33)
total 164 195 16 112 100 165 51 89 109

(=272)
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Table 6. Musculoskeletal symptoms of dental hygienists in the factors affecting

variables Neck Shoulder Hand wrist Back Waist t'::‘g)ﬁ Knee 7?:;?
posture 1 1,178 1,061 0,98 2.09 1,669 0.867 1,345 0.813
posture 2 1.275 1.366 0.841 1.719 2.030%* 0.394 1.233 1.379
posture 3 1,737% 2.099%* 1.234 1.61 1.536 0.844 2.366* 1.219
posture 4 1,171 1,960%* 1,078 0,913 1,607 0.583 0,93 1,884
posture 5 1,746%* 1,818% 1,004 1,001 1.690 0.335 1,257 0.978
posture 6 2.203* 2.296* 0.985 0.97 3.951% 0.994 2,549% 2.671%
posture 7 1.768 1.794 1.185 1.239 1.807 2.329 0.876 1.936




ALY} 2BAA AZEA dS A F
a90loRt B0 B3L AFT Fadw
W W 4, MEEAT o) B5E 25

2
hl
oo Tol oA vF "Xy & o=
H

A&shs AMQE FaxRol 15 2 EXe Ay

rH
4
>
=~

)
o

o B o

2 Mo o2 &

= ™
ol B8 552 FF ot v Bk gl 7|
oA Y= AL Zo] FolA YR HoAAY & gt
o8 Fxe Algthe A dE/de AT FAA
o8 o3t At vepylt AT AlFe S 49
o/31¥7|, WE/Lo FF AWE it AHlFo]
45kg o]0l thAlAbo] H]E| 46~50kg, 51~55kg, 56kg

o1l Aol A 0.2~0.3u] EOEE AR S AT

S fABT A4S ARl woR WY 4 gonz
A2 A AYAS A AAEA B 285
of AFFORM AAY P FUn 2ERAL 7
QT 2RAZ, FE BA S WE Y, 2R F
U ARG AR S40] A9 BE Fo|
2247 B WA Auslel otk gty o
W A AE 3 2 o] 259

A4 552 o S
Osborn 57 2%, oA, AYHA gk oFEAR,
ohALA, §179] e, M FA, HFALHRM,

A

we ok, AmALY B3 4
ZA|

7h AT A, A olg, B, ofate] 94
S

P
il
g

20114 99 1595 E 20114 109 7UVA] i} -
i A3 A3 HeY, FehEIALY, A
ojo sk ATSAYAL 357TH S Ao R ZE

2 2] Ao 2 22AA 4734 gt e

oofy

e

m
rlo

L=
IS

ne

AT

Lol wa b, Al o A A
AN eEHE Aie BE ToA w2E 157 o
B solAY 7L 7 wek

2. FRATE TEAA AL LT
g, o7, & ol wgTel drkvte] 4
M, =, 3¢ d
o] Eo2 99 Aol AUA Al7
ket

3. AU F=AA A4 FAE s
SoAY Vet "SEE EYAY Y, Y
& ot wiEI BastAl Al
dEolE Aol A gkert, WE tElE &

AgsAd B Fol WP wm st

It

S
A% 3
YolA7 & gtom g2 A&dtyel wue
U FelAu 92 WAL A& 7

32, & <=olik
1, AT TBAA A2zl dFL vAE F

[€)
GopE7] e 2 AAIeE duby St
o)

Fo
e
r_od

N
o
r
rY o

o 40 1o 4N 1ot 4
i
rlo
rd
—d
o,
1%
1=
K<)

= A3 o7
g &5 AMedt F89Y
o T 55 A A AT dFol/s A
oo At A, AT, THAEE R
T A3, AAent W/ T FE5 A ¥

o] goiet,

i

iy 11O
(%

Oy

i)
%o

< AePALlA Agsto] A
st7lole A Jlew FE 2 AFollA A=EHA &
34 El OWAS (Ovako Working posture Analyzing

system), NLE (NIOSH Lifting Equation)@} Z-2 Q17+
B34 W7k S Aesio] AuEel 2EAA LR
tiet 23t B77h ayEojof & Hojtt,



Xt O

=]
a (LI

. Kim DS, Park JK, Kim KS, A study for the

efficient implementation management through
the evaluating effectiveness of a WMSDs prevention
program, KOSHA, Occupational Safety and Health
Research Institute 2009; 125:1353.
. Kim CN, Kim TH, Kim HY, et al, Core
occupational health, Seoul: Shin Kwang Publisher,
2009:216-224,

. Lee GS, Jang SR, Im JY, Ergonomics, Seoul:
Hyungseul Publishing;2011:84-102,

Kwak JS, Jang SH, A Study on the relation
between treatment posture and musculoskeletal
disorders between dental hygienist and dental
hygiene student some areas,
2007;7(4):381-393,

. Seong MI, Kim HY, Kang HK, Effect of dental

J Dent Hyg sci

hygienists’ treatment posture in part of the
body pain according to height and body weight,
J Korea Contents Ass 2010;10(12):205-215,

. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H,
Biering F, Andersson G,, Jorgensen K, Standardised
Nordic questionnaires for the analysis of musculoskeletal
symptoms, Applied Ergonomics, 1987;18(3):233—

2317,

SIS - Meis - BAS

Ha SJ, Factors on prevalence of musculoskeletal
dosorders among dental hygienists [Master s
thesis]., Seoul:The Graduate School of Law and
public Administration of Dankook University;
2003,

Jung WG, Backyard advanced periodontal apparatus
manning, Seoul. DaehanNarae Publisher; 2006:11-43,
Jung SH, Prevalence rate of work—related
musculoskeletal and ergonomic assessment on
the main tasks of dental hygienists[Master s
thesis], Seoul:The graduate school of public

health of Korea University;2004,

10. Jung YS. Relationships between physical pain

11,

12.

13.

and preventive actions against musculoskeletal

diseases among dental hygiene students, J
Korean Soc Dent Hyg 2009;9(2):45—54,

Kim JH, Kim HJ, A Study on the musculoskeletal
pain experience of dental hygienists treatment
posture, J Dent hyg Sci 2009;9(4):413—-418,
Park JR, Han DW, Research on the degree and
experience of dental hygienists musculoskeletal
symptoms, J Korean Soc Dent Hyg 2009,
9(1):141-151,

Osborn JB, Newell KJ, Rudney JD, Stoltenberg
JL. Musculoskeletal pain among Minnesota dental

hygienists, J Dent Hyg 1990; 64(3): 132-138,



WWWw.KcCi.go.kr




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


